The dynamics of LH-induced desensitization of adenylate cyclase and LH receptor internalization in rat Leydig cells at physiological levels of LH.
The LH-induced desensitization of adenylate cyclase and LH receptor internalization in rat Leydig cells in vitro has been investigated using sub-physiological to pharmacological concentrations of LH. Leydig cells pretreated with LH for 1 h in the presence of a phosphodiesterase inhibitor showed a dose-dependent decrease in the subsequent response to a high dose of LH; this was significant with concentrations of greater than 350 fmol/l. The maximum amount of desensitization was 60%. The time-course of LH-induced desensitization of the adenylate cyclase system was investigated; with 3 nmol LH/l cyclic AMP was increased in a linear manner up to 45 min, after which time there was either no further production or (with the higher concentrations) a decreased rate of production. In order to determine whether the 'non-desensitized' adenylate cyclase activity was dependent upon LH, the LH-treated cells were acid-washed to remove residual LH; cyclic AMP production still continued, albeit at a lower rate, thus indicating that this adenylate cyclase activity did not require the further presence of LH. The effect of various concentrations of LH on the level of surface-associated LH receptors was determined in the presence of monensin to prevent receptor recycling. A dose- and time-dependent decrease was found; this was significant after 2 h with 3.5 pmol LH/l and reached a maximum of 63% of the control with 3.5 nmol/l. A dose- and time-dependent reversal of desensitization occurred if the cells pretreated with LH were washed and reincubated; with 35 pmol LH/l and after 2 h the cells were fully responsive to a challenge with fresh LH. With higher concentrations of LH in the pretreatment, partial or no recovery was found. These studies demonstrate that physiological and sub-physiological concentrations of LH induce a rapid desensitization of Leydig cell adenylate cyclase. Internalization of occupied and unoccupied LH receptors also occurred. It is proposed that these two events are linked and may, paradoxically, and because of the low numbers of LH receptors, be necessary to maintain the normal response of Leydig cells to LH in vivo.